There is strong evidence for the functional importance of several single nucleotide polymorphisms (SNPs) of cytokine and cytokine receptor genes. The levels of cytokine production or the structure of cytokine receptors could be affected. SNPs of certain genes of cytokines and/or cytokine receptors are associated with some human diseases suggesting their likely involvement in the pathogenesis.
There is strong evidence for the functional importance of several single nucleotide polymorphisms (SNPs) of cytokine and cytokine receptor genes. The levels of cytokine production or the structure of cytokine receptors could be affected. SNPs of certain genes of cytokines and/or cytokine receptors are associated with some human diseases suggesting their likely involvement in the pathogenesis. [1] [2] [3] Even if they do not have striking effects on the development of a disease, these might change penetrance of other important genes, modify disease manifestations and affect their severity. On the other hand, population variations of ubiquitous genes may be quite limited, reflecting the importance of cytokines and their receptors as conservative mediators of immunological processes, although some mutations can be silent or well compensated. Nevertheless the frequencies of alleles for many genes differ between ethnic groups, that was shown for HLA and some other genes. [4] [5] [6] [7] It is of interest to estimate patterns of genotypes, which may be typical for certain ethnic groups, since they may contribute to the prevalence and appearance of some diseases.
It is apparent that abnormal inflammatory activity during common autoimmune diseases involves counteraction of pro-and anti-inflammatory cytokines and their receptors. Regulation of the production of those cytokines is now under intensive investigation in different clinical conditions. Since the genetic background may play a significant role in those studies in different popu- lations, we compare the frequencies of allele polymorphisms in the −308 position of the TNFA gene, the −383 position of the TNFR1 gene, the −1087 position of the IL10 gene and in codone 25 of the TGFB1 gene in Hong Kong Chinese and Swedish Caucasians.
We selected several cytokine genes with polymorphisms that are known or suggested to be in association with the level of cytokine production. Our modifications of the PCR followed by digestion with restriction endonucleases for the determination of the polymorphisms in the −308 position of the TNFA gene, the −383 position of the TNFR1 gene, the −1087 position of the IL10 gene and in the codon 25 of the TGFB1 gene resulted in easily interpreted patterns for all known combinations of these alleles. The analysed DNA samples showed one of the three predicted patterns for each of the alleles, although homozygous patterns for the rare TNFR1 and TGFB1 alleles were not found in this study. An internal control for the digestion was created by the selection of the fragment size, which included one more recognition site for the enzyme in both allelic variants. This was done for the TNFR1, IL10 and TGFB1 genes in order to exclude misinterpretation of the electrophoretic patterns.
Among the 103 healthy Caucasians there were 70 homozygous TNF1/1 (68%), 27 heterozygous TNF1/2 (26%) and only six homozygous TNF2/2 (6%) genotypes ( Table 1 ). The frequency of the alleles was 81% for TNF1 and 19% for TNF2. The test for the Hardy-Weinberg equilibrium showed no significant deviation from the expected values. Among the Hong Kong Chinese 79% of the samples were determined as TNF1 homozygous, 19% as TNF1/2 heterozygous and 2% as TNF2 homozygous state. The frequency of the TNF1 allele was 88.5%. Although the frequencies of the genotypes were not sig- *DNA was isolated as described previously. 7 **−308 TNFA alleles discrimination was performed with primers described earlier. 22 The 119 bp fragment was digested with NcoI and separated in 20% TBE polyacrylamide gel NOVEX (San Diego, CA, USA) with silver staining. Homozygotic TNF1/TNF1 samples gave a single 99 bp band and a low size 20 bp band. All evaluations of primers and testing were done with Amplify, version 1.2␤ 26 and OLIGO software version 5.1. For selection of enzymes for restriction endonuclease mapping the REBASe database was applied. Details for PCR conditions could be sent by request. A chi-square ( 2 ) analysis or Fisher exact test were used to analyse data.
nificantly different ( 2 = 3.9, DF = 2, P = 0.14), the allele frequencies showed a different distribution among the Caucasians and the Chinese ( 2 = 4.4, DF = 1, P Ͻ 0.05). Several studies demonstrated an association of the TNF2 allele with diseases where an increased TNF level is considered to be related to poor prognosis, including cerebral malaria, 8 malignant lymphomas, 9 melioidosis 10 and coeliac disease. 11 Our study shows slight but statistically significant differences in the distribution of the −308 TNFA alleles in the two populations. It seems that the frequency of the TNF2 allele is lower among the Chinese. This is in good correspondence with other observations from Asia (Table 1) .
Pitts et al 12 published a new type of polymorphism in the position −383 of the promoter region of the TNFR1 gene. Functional analysis of this polymorphism has not been performed yet. However a low frequency of alleles in the promoter region may reflect their importance for the regulation of TNFR1 production. Only one out of the 103 samples tested in our study for the −383 TNFR1 gene polymorphism in Caucasians was in the heterozygous state A/C (1%) and no homozygous C/C genotype was found (Table 2 ). In contrast, in the Chinese group we found 14 individuals with A/C heterozygosity, but also no individuals with the homozygous state C/C ( 2 = 12.1, DF = 1, P Ͻ 0.001, for allele frequencies). This is in equilibrium according to the Hardy-Weinberg test for both
Genes and Immunity populations. The functional significance of this allele needs to be elucidated.
The promoter/enhancer region of IL10 gene seems to be extremely polymorphic with few distinct haplotypes in Caucasian populations. [13] [14] [15] The appearance of A in the −1087 position of the IL10 gene in the heterozygote state is accompanied by physiologically normal IL-10 production by stimulated peripheral blood lymphocytes, while the −1087 IL10 A/A homozygous genotype corresponds to the lowest production of this cytokine in vitro. 13 Later findings demonstrated association of certain haplotypes, including −1087 polymorphism, with the production of IL-10 in whole blood stimulation system. 15 Our data correspond to published frequencies of the −1087 alleles of the IL10 gene for Caucasian and Chinese populations ( Table 2 ). Among Caucasians we found 27 individuals with the homozygous state G/G (26%), 58 individuals with the heterozygous state G/A (56%) and 18 individuals with the homozygous A/A genotype (18%) ( Table 2 ). The frequency of G at −1087 positions was 46% and A substitution was found in 54%. The test for Hardy-Weinberg equilibrium showed no deviation from the expected values in this group. The distribution of these alleles was significantly different among the Chinese: only 1% had the homozygous state G/G, 10% the heterozygous state A/G and 89% the homozygous state A/A, with a frequency of the G allele of only 6%. There Hong Kong 100* 100 (100) 0 0 Our data***** Expected 100 0 0 NA ***The upper primer for −383 TNFR1 allele discrimination was taken from the literature, 12 the lower primer was: 5ЈAGGAGGGGAGA-GAAGGTGGGAGGGGAA3Ј. Fragments of amplicon (218 bp) after digestion with AluI were separated in 4-20% gradient TBE polyacrylamide gel. Homozygote C/C was identified by two bands (89 and 65 bp), heterozygote A/C by three bands (153, 89 and 65 bp), while homozygote A/A might have two bands of 153 and 65 bp. ****A single base change (underlined) at the 3′ end of the upper primer for the IL10 promoter region was required for the formation of the EcoNI recognition sequence (5′AAGGCAACACTACTAAGGCTTCCTT3′); the lower primer was previously described in the literature (5'TAAATATCCTCAAAGTTCC3'). 13 After cutting of amplified product (590 bp) by EcoNI, homozygote G/G was identified by two fragments 280 and 310 bp, while heterozygote A/G had 310, 280, 252 and 28 bp fragments and homozygote A/A had 310, 252 and 28 bp fragments. *****The upper primer for the generation of 317 bp fragment from TGFB1 gene was 5ЈGCCTCCCGATGCCGCCCTCCGGGCTGCGGCGGCGGC3Ј and the lower was 5ЈGTAGTCGGCCTCAGGCTCGGGCTCC3Ј. The codone 25 polymorphism of TGFB1 gene was recognised by BglI digestion of amplified fragments with generation of 243, 60 and 14 bp bands for homozygote G/G, 303, 243, 60 and 14 bp bands for heterozygote A/C and 303 and 14 bp bands for possible homozygote C/C. was a very high frequency of the A −1087 IL10 allele in the Chinese population in comparison with the Caucasians: 94% and 46%. The distribution was significantly different between the populations with P values both for the genotype and allele frequencies Ͻ0.0001. Similar observations were made in a previous investigation, 16 when SLE patients together with a control group were analysed with reference to data from Caucasians from UK. 13 Since the homozygotic state A/A at −1087 position of the IL10 gene was so common in the Chinese population one might expect differences in the development of diseases connected with IL-10 regulation, although difference in levels of IL-10 production does not mean total absence or extraordinarily high level of this cytokine, but a relative variability in the production. On the other hand, gene polymorphisms, which may compensate for a low or a high IL-10 production, might have been established during the evolution in the Chinese populations. It would be interesting to perform more detailed haplotype analysis for this population. It seems that this type of SNP is rather common in different Caucasian populations, possibly with wider regional variations. Both analysed populations showed equilibrium in the HardyWeinberg test.
It has been shown that a codon 25 Arg allele of the TGFB1 gene was associated with active fibrosis and an increased risk of chronic rejection of lung transplants. 17 All the samples from Hong Kong (100%) were found to be in homozygous state G/G for codone 25 of the TGFB1 gene (Table 2) . Among the Caucasians 12% of heterozyg-otic state was demonstrated ( 2 = 12.4, DF = 1, P Ͻ 0.001). Homozygous C/C individuals were absent in both groups. Interestingly the codon 25 Pro allele seemed to be uncommon in the Chinese population. In contrast to the TNFR1 −383 SNP this type of allele did not show any polymorphism in the Chinese, but a low level of polymorphism in the Caucasians. To our knowledge this is the first systematically observed example of such a difference in the Chinese population. It is evident that alleles that may contribute to a more efficient immune response will be more competitive in selection. Transplantational advantages in this case are in possible contradiction with biological function. One may speculate that individuals with this allele may for example be more sensitive to infectious diseases.
TNF2 positive TNFA genotype (homozygous state of TNF2 or heterozygous state of TNF1/2) in combination with the homozygous state of A at −1087 of IL10 gene were shown to be associated with a significantly greater risk of acute rejection of heart transplants. 18 On the other hand, it was found that the individuals with the combination of the TNF2 allele and the G/G IL10 genotype had a greater risk of rejection of transplanted kidneys. 19 We found 8% of 'TNF2 positive+IL10 A/A' patterns in Caucasians and 18% of 'TNF2 positive+IL10 A/A' in Chinese ( 2 = 5.55, DF = 1, P Ͻ 0.02 comparing with all other groups). This difference might be of relevance for transplantation medicine among Chinese. The most frequent combined genotype in the Caucasian group in our study was TNF1/1, −383 TNFR1 A/A, −1087 IL10 G/A, codon 25 TGFB1 G/G (34%), while in Chinese it comprised only 7%. Subsequent comparison of the frequencies of different genotype patterns (combinations of the TNF1 or TNF2 and −1087 IL10 alleles) with expected values from the Hardy-Weinberg equation did not show any significant differences between the experimental data and the expected values.
In conclusion, we established in two different ethnic groups the genotype and allele frequencies for four types of polymorphisms that might be important in the pathogenesis of certain human diseases. The methods used in our study can be easily applied for screening of large clinical materials and for population studies. Further investigations of the distribution of these SNPs might become useful for the evaluation of the course, severity and outcome of inflammatory and autoimmune diseases.
